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€ ^o. JL^O.^. tVt}. S&^, 7 1W€ w o >^^ ^H-°J ^ % A^<>\* & 

#71 2fl€* o]^>^ cflolE] 7fl^oil ^Atb 3l^B £fe ^-§-^-1" T^*Kr # 
741; -^71 EfliH 5£fe 3M3# ^S^r #7fl;« 3^8: ^- 

^■71 ^Ofl ^*fl, cflolBl 7fl^ofl lil*V EflAE iEfe ^33^-3. 

£ 3 
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#-8- ^JM^fl^l ^ cfl o] y o v ^{Read only information storage 
medium and method for reproducing data from the same} 

s. i£ « #-8- ^st M-bK 

S. 2^ RLL(1,7) 3*fi 7l^€ HH^l* ^3*r 41M oH 3d 

£ 3 o. ^ ^ofl rcj-^ *fl^ #-8- ^JM^fl*^ 3H E i ^2:* 7fl^3 

5L 4a ifl*l £ 4d^ ^<*fl «r€- *H #-8- ^iL^^H ^ 

B €:°fl ^tr sfl€^ ?H^. 

£ 5a ifl*l £ 5ct7 £ 4^- ^ ^-8- ^iL^^Wl ^r-8-sm 

PRML Al^o^ 7l^^« ^>7l W q-Ej-'d 

£ 6afe ^ sfl^^l tfltr DPD ^^^f. 

£ 6cfe ^HM ^^V^l M-^r DPD ^ISl- M-Bf^i ^o]cf. 
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10...^B.91 <8<*l, 10a... «B* # 

10b... 10d...^H €r 

<14> ^£ tflolEi 7fl^l sflBic] Sl^o] <3<*i ^ 3^}* <3<3 ^ 

^ cl^HCCD; compact disk), 3*11* ^iH(DVD;digital 

versitile disk)3L ^ * *Wo] 7 >^ 

Aa^A], 650MB CD-R, CD-RW, 4.7GB DVD+R/RW, DVD-RAM (random access memory), 
DVD-R/RW(rewritable) M Sft^ > « 3* 3^33. 650MB CD, 4.7GB 
DVD-ROM ^1 ojcf. d v+o>7>, 71^- **ol 20GB ^S. 
(HD-DVD)£ 7fl^slJi 9X^r. 
<ie> nfUfl, #71*4 £°1 ^Ji f^r^l ^ €-8- 
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^ o. ^ 7]7> 33 O^^fe 71 
#2:51^ I( d+ l)/I(k + l)S <^H, Ife ^ ZLEfl 

so] o>ol sfl^ofl^^ 3.71 (Int ens ity)-!- M-^^H 1 ^. 

RLL ^2 «o V ^^r ItilH 7.}°H1 0^1 H7]- ^ 7fl 7> >2.fe*H *Hg- ^ 

s « o V^^ t^ifl^r % RLL(d,k)^r ltil^^ A>oH ^ OtilH^l 7fl 

^7> ^ (d)7flolJi ^tfl (k)7flol aMfcth <« RLL(1.7)£ 

i^h A>oH 0«lH3 7fl^7> 3*^ I7fl, ^tfl 77flS. l-77fl SI 0«1H# 7> 

aj-^o. u^r}. RLL(1,7) ^2 Sl^, d=l°a n (1010101)51 ofl 

o]Ei7> 71 ^-SM 1*1 H A>oH 2T^1 3Hrth a^r, K=7«H «fl 

( 10000000100000001) ^ HH^r 7l*SM ^<=>H1 8T^1 ^<^1« ^ v 

i^. a^H, p>a ^f, 2li 5X1H zJ°l# n*3W, RLL(1,7) 

^2: aj-^oflA^ cflolEi7> (2T-8T) ^ol# ^ slH^I- i5|H^3. 7)^ 

8> 2£ 4f oflSAi, RLLC2.10) ^2 3*r^. 3H^7> (3T-11T) 

9> tHS, RLLU.7) €S D-*HH ^^£r I 2 /l8^- ^3^, RLL(2,10) 

■S-sH^fe I3/I11S 

!0 > £ 1^ ^Sflo] JftAg ^Ji^^-nfl^Sl Sl = o] cg^o^ ^2:1- i^yA ^ 

o]tf. ol e)j=oi °j<^£r ^1^3 ?J:3. ^Ji ^ 4 A > ^^-(copy protection 
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information^* 7l*3te *(100a). H^UOOb). * 

71^1 vfl-8-ol ^?>€ c-flolE^l- ^tsfl 

o. ^ cg^oi sa^i A H-*> 7 ^ ^ 

<22> £ 2 fe RLL(1,7) 71**1, m *H 

jfl^g- HAltV ^oltj.. <^7H, 7 r 5L^£r *l*Mr, M}£-^ 3.7} I» M"^r 

^sflofl^ o] o}ol sflEl^ ol-g-^ ^^*>7l fl«fl ^*>7} ^ 

£ a 3 2s] -7] -g-^ 3}B<y 2T<H1 cfl-g-Sl^ ^fl^ pVM $1*1 

<23> ^ofl, 71^ -g-^1 ^7}S\^M 2(± 7 ^°1^ 3 

Cfl 0.5^ Als sflB^ fl*W7lfe $\x}7\ ^ 

71 m^°H ^SSL^l ^^£7> ^<h^. °i e i^ v ^^^fl^l^ 
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#o>^<hi hJ-bJ- as.^sa7> ^*>7fl tf^sW *7>¥^ 

ol^V *iSJ£ ^£ ^ ^-§-^1 ^^#^13 c iH^ « 

olEi 7fl^oil A««r W^W 6 * *M«W *H 6 1 °1^*14. 



^-gr ^7ltt £"*fl^# *M*>7l fl*H ^- 

*fl^ 3-8- 3:£*]3*fl*ll ^ ^1 o] ^| ^ y^-fr *fl^-*HrHl zl 5d4. 

Aj- 7l ^. 4z-3.fr ^*>7l £ 4€- 3-8- 3:M3*fl*im ( 

7fl^ 3-8- 3JM : 3M1*IH sl^W. 

^-71 ^-^1 $ B^V* ^ & 3<H£ « ^ ^ 

^H^H 33€ *3 *V4. 

^-71 Bfl^ C-flojEi 7141=- ^2: ^ ^£ ^3* 3] 
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<29> #71 El|il ^2 «<HH ^ H tt vflofl a} 

<30> ^"71 tfliS sflBj^, ^>7l ^ 3Z1B ^ ^tfl 4^ ^ 

<31> ^71 EfliH Sfl^, 71^.^ ^3. 71^- ^2: ^ °fl *)B 

^ 2^ 3)E2} 5|cfl 3X]B7> acfla iJH^fe ^€4. 
<32> ^-71 EliE tiHEi 71^- 1^2 fHH 3}B ^ ^ ^ B ^ °1 

rfl slH^ tf€- Bf-^Rr ^124^^1 71^-^ 13. iltflB 

<33> Aj- 7 ] ^ H jrfl^o. ^^3] &<>H ^#^(DPD) EL^ 

<34> ^-71 cflolE^ 71^- ^ S RLL(d.k) ^2 ^ U 2*4- 

<35> Aj-7] Efl^E 3flE^ Aljr ^ ZLHflB^ DC ^ °1 ^ 0°] 3 ^ T^^lfe 
^3BB 

<36> #7l Efl/iB 5£fl€^r (d+l)T^ ^^BB 31 °1 3 5Sfl ^ 3)- 

(fcfl)T^ ^^BB ^€ 7112 cflolE^^ Bf-SRr ^ ^H3BB 

<37> ^-7] afll CllolE^^^ ^2 C-llolE^^^ ^ (d+l)4 (k+1)^ ^B^Hfl 

^ 2n(n^r *><a^)«1N zH« ^ 3* ^SBB 
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<38> %7\ %y] ^^^fl^l^l ^s. *H<*fl A>-§-£]^ 

<39> ^-71 sflH^r «ltfl^^(assymmetry)-i- ^3*M 3?b *r Si^- 

<40> Aj- 7l ^ = o] cg^ ^ e|H.o>£- ^ tb ^^H Sl^B^l 

A. 

<4i> ^-71 ^*>7l 31 *H -g- *fl^*l-8- ^JL^l^MWfe, A > 

< 42 > AV 7 1 = ^ ^ ?$o]5. tb ^^H PRML 3 

tb ^€^1 3* ^-^-S tb4. 

<43> ^tb 3fl€^r PRML^I 43! RLL(d,k)^ d<^l 4^ ^4 

<44> #7} 3-S-3HI- 31 *b sfl^^r PRML(a,b,b,b,a) Al^M d=l$I RLL(d.k) 3H 
«- 3l*fl 2T, 3T, ^ 5T ol# (k+l)T °1*>3 41 ^ * 

1- ifsfb *H^o.3. o^o^ ^ ^14. 

<45> ^-71 3-8-3-1- 3ltb sfl^^r PRMLd.2,2,2,1) ^l^W d=l<?l RLL(d.k) 2£ 

* 3l*fl 3T, 5T °W (k+l)T ^oll- ai J: # ^ a^s. ^>q-» a^- 
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<46> #71 PRML(a,b,b,a) ^1^4 d=l*l RLL(d,k) 

<47> #71 3-8-3** n^Sr PRML(a,b,a) *1^4 d=l<?l RLL(d.k) S=# 

^*fl 3T si #4 *fl€°.S. ^J-ir tb4. 

<48> #7l 3-g-S?-* W sfl^^r PRML^ sflv^ RLL(d.k) 2Ht ^«fl 

2T (k+l)T * ^ *>i+sl 2f1 ^tt sfl^ 

<49> #71 ^*>7l ^°fl cfl^lB] zfl^ H o V ^^r, 

< 50 > A}-g.^> C-flolBl7> 71^-5)^ ^ <8 ^ , 3^ <8 ^ 2^°>£ ^ ^ 

<51> # 7 ] 51 = ^1 ^ ^ &1 = 0>^- ^ 3<HS. ^^^l cflol 

ojl 3H^» ^^5}r #31 ;» 3L^Hr 3* ^HS $4. 

<52> #7] EfliE #3HH , 

<53> # 7 ] EfliEf ^ Sfl^ofl tfl*fl BSfl^l- ^r*8*Rr #31? ^71 EliE 3fl 

€41 tfltv ^ zLeflHi- °l-§-*>^ #31 ;» £^*Kr ^ 

<54> o)%\ t H^Z^ ^A]^ofl it)- a ^ #-g- ^.^^MN ^ 

&| 7fl>»3 #^1 cflsfl s.#^g- ^-s*>^ #^fl*l ^^W. 
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7> 71^-51^ cflolE^ ^(20)4, *>€3<>1 ^ 

a ^ f-ol 7l^£)^ E|H°1 ^^(10)4, ^"71 A>-g-^ C-flolEi <3<*^ ^ 

cj-. s-o^ ^-71 sfl^^- ^j, Hi tfl^l^ (asymmetry) ^ ^ PRML 3 

oio B ] ) tiV^^^Ml^r ^71 &U=<y ^^(10)<>fl ^Hl^ 31 *(10dW 

?> SEtt, 10)41 cl^a. ^S-Q £}*} «o v *l $2-7} 7 1^- £ 1^ 

dH^ ^(lOa), *N^(10b), iLfH&UOc) £ H^olti c^H ^ 

Hfl ^^.7> 71^5]^ ^^(lOe)^l ^Hl€ ^ &t=h ^SLSfe 

4l» 71^- 7Hf*§ t^a, is) 7l^^ c^a, ^ ^ 

T-^cWl^l f^f-ofl cfltb ^i, 7l^-# ^rofl tfl$ ^il, 71^ ^£ ^iL, ^3 

H7l ^JiSf ^ ?M olcf. 
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7} $14. °^7Hfe RLL(d,k) £2 ^-^H ^*fl *M^7} 

RLL(d,k)S] £2: «oH^r 44 2°1 1«1B4 a>°H ^ 

Q^EO^ 7fl ^ 7 > s)^ (d)7fl<>lJl ^tfl (k)7fl<?l «l2 «<h*H4. °H, tlliH 

^(20c)^l^ ^3 ^7l(P) ^fl^l 5]^ s)J=4 ^ 4B-& *fl€<>l 

^£4- <« #<H, RLL(1,7) ^2 lH14H*r 2T-8T ^4 ^^f 

£i=, iJEflol^S ^"71 BlliB ^(20c)ofl $ ^7](P) 3 

o\S. 2T4 8T* £t5fe 3fl€^l 7l^-€ ^ &4. Tfe 3^ ^o] 

1- 44hH4. 

l> £ 4a°fl 5=*m 44 2*1. ^ >7 1 ^(10d)^l ^ ^7l(P) 

iflofl 2m 8T7> sfl€°l $^3*r31, <^7H (P)fe ECC 1-^, ^i, 

2> 2T4 8T» 5L^Hr *fl^ <« #<H. *>44 71^ ^4 vJH S^£^ 2T 

o] sfl^ol, 8T^ <£^r sfl^o] ^^5)<H ^€ t~ &4- Hfe, 2T 

4 8T7> EtflS tifll^ ^444 2T/2T/8T/2T/2T/8T4 ^i^- 7l^4fe % 
2T4 8T4 4<#*V S^-^-S. 3flB}ol ^ ^cf. o]<4 Tg^, % ^7}7} ^ 7fl 

4 7l^.^7> € ^ 5ti4. ^, ^ ?U4 7m #4 f ^ 71^-^ -11^ 3^ 4 
eol 2T7V, 4^ 71^-^oflfe 44 4B<?1 8T7> 7l^-€ *r &4. 4*1 - 
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33> *V ^7l(P) ^1 2)i ^BS* Sjtfl ZL^Jl, 2^ 

^oll- 5> fe ti^^tf. o|« t<H, £ t!r ^7l(P) 

iflofl 2T,5T,8TB ^m o l *r -S-71 ^7l(P)fe ECC 

6 4> 3:^, £ 4dofl 3E*m £°1 3^ ^ 

o.^, 71^^h ECC ^ iExr Beflo] ^-o] ^ ^ $14. 

<65> #<H, 2m 5T1- B^*H ^sjfe 8T^ 5T« ^ 

a^s)^ ^25H€°1 StflS. 71^-Sl^c-ll, n ^*fl ECC ^°\) *fllsfl€°l 7l^Jl, 
(n+D^^fl ECC Ir^-ofl ^l2sfl€ c >l 7^^ ^ 

<66> ^3g, tfliB $<*fl 7l^-Sl^ Efl^B Sfl^ DC ^ °1 0^1 T 1 ^ 

<67> ^-71^ ^-O] 4V7I E)|AE ^(10dH ^ ^Cfl ^| 
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^ 9X^. ^71 eH ^ A <3€ tliB ^£ 

<68> 4^-, PRMLCPartial Response Maximum Likelihood)^ ^-s^* fl^b 

^-71 E^B^UOdH ^€ 4 s 91^. PRML y o^^r SJ^ 7 ol2t H^ia^H 

^ C-flolE^ Oj^i C-flolE^VoH *lH£ ?HJ* ® * ^5- 

-§-^S. (viterbi) 3He1«- 3#*Rr 1M 0 14. PRML 

4^, ^SH- ^S-sfl ^fl^^# Ji^K^ a.^")^, 

< 69 > ^ s.o 1) PRM RLL(d.k) S£f °l-g-*Kr ^-fofl PRML 3-§-3*-# 

W ^fl^^r PRML 4^ *H ^4 RLL(d.k) d^l 44 ^4^ <r 

<« PRML(a,b,b,b,a) aI^^IH &£l<&<£\ #^°] 43! *fl«: 4 

Ej-^cJ-. 4^a|«Mlfe, PRML Al^<q ^ ^fl^ofl o^tt 71^^ 44*i 
^ (d+DT olAj- (k+l)T £fe *}4« 

Ai^^H 3-§-4« W 43r 4^*}^, PRML Al^o} 4 

31 ^^oil o^tb 7l^^# S.^ 44 1 ! <r (d+l)T (k+l)T zJ°l 
« ^311- 7>^t!r 2^ ^ISl-i: *i^*H 

sfl^i* ^<3tb4. 
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<70> £ 5afe d=l<?l RLL(d,k) 2E4 PRML(a,b,b,b,a) Al^-fr A>-g-^ 

uj.^ ^ oi^ 7l ^(Expected Valued ^7l ^-s^l* M-^^fl 3H^. 

<71> [S. 1] 







6 J3 




11111 


2a + 3b 


-1 -1 -1 -1 -1 


- 2a - 3b 


1111-1 


3b 


-1 -1 -1 -1 1 


-3b 


111-1-1 


b 


-1 -1-111 


-b 


11-1-1 -i 


-b 


-1-1111 


b 


11-1-11 


2a - b 


-1-111 -1 


- 2a + b 


i -i -i -i -i 


-3b 


-11111 


3b 


i -i -i -i i 


2a - 3b 


-1111-1 


- 2a + 3b 


l-i-iii 


2a - b |-111-1-1 


-2a + b 



<72> oi^q- £ol d=l^l 3Ei4 PRML(a,b,b,b,a) PRML ^>-§-*Hr 

7$o. ufB-}^ ^ ^ 71^^ % 107}*)°}^. <$7)*\, PRML(1,2,2,2,1) 

A>-g-S}fe +8,+6 ) +4,+2 ( 0, -2,-4, -6,-8 S. 97}x}°\ 7}^^ 9 

7}7] 7} SL^f- «r 5d^r *H€£ 2T, 3T ^ 5T <>1^ (k+l)T ^1 

j-s ^ ^ol^ >y^^V^ ^l^-^^l #4 sfl^°14. wV^^Ml^, ^7l 

^ 3%Qo) ^o]5L 2T,3T ^ 5T«- i^Rr sfl^o.S ?H 

w>#2]*>4. -i"^. 3T/2T/2T/3T/5T/5T JEtt 2T/2T/3T/3T/5T/5T51 «>4 ^€ 

7]^>^ *fl-M PRMLd.2,2,2,1) ^i^* ^tt ^tl" ^-^^-S. 

A>.g-cl 7>^>^. #7l s^sH sl«>^ PRML(1,2,2,2,1) Al^tflo] 7l^^* H-¥ 
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<73> 4^-, £. 5b^r d=lSl RLL(d,k) S=4 PRML(a,b,b,a) ^1^-8: 3 

0.0,! - ol^ 71^^* ^}7] ^7l# 44^ ?H4. o] ^-f^ 

7i^^ as. 4-S-^ ^4. 

<74> 2] 











1111 


2a + 2b 


-1 -1 -1 -1 


- 2a - 2b 


111-1 


2b 


-1 -1 -1 1 


-2b 


11 -l-i 


0 


-1-111 


0 


l -l -l -l 


-2b 


-1111 


2b 


l -l -l -l 


2a -2b 


-111-1 


- 2a + 2b 



<75> o]s% £o] d =ioi PRML(a,b,b,a) 4°^ PRML ^1^^* *>-8-*}fe ^ 

o. - 7l3#£ * 77H014. #<H, PRML(1, 2,2,1) 4°^ 4 

-§-*Kr ^-f , +6, +4, +2, 0,-2, -4,-6.2.5. 77H^ 7l#3Mr 5Hr4. °1S 77>*1 7l 
3&&-§- 44 ^ *r 5^ sflH^r 2T4 4T (k+l)T 41x1: # 3°. 5- 4 

4# #^*H *H€*J ^ &4. <« 2T 2T 4T 4T4 «>4 *fl€i>-S. 

7l^>^, PRML(1,2,2,1) 4^S4 RLL(l.k) 32=* *>-g-*|-fe ^ <5] 7lfl#-g- 
3-if- uJ-Bl-^i ^ *1H4 RLL(d,k) 3£2} PRML(a,b,b,a) 4tt 

jfl^j. s-^o.^ 4-8-°l 7Br44. 4*1 ^>^ ( 2T4 4T7> 5L^€ ^ 
o. ol^H +6, +4, +2, 0,-2, -4, -64 7158^:* S.^ 44^ «r Stl^. 
<76> tj-g-, £ 5cfe d=l$l RLL(d,k) 3=4 PRML(a,b,a) 4^4 PTML 

A>-g-^Tr 3*41 44^ * 5^ 7l^^# ^>7] ^^7l» 44^ ^o]T4. 

°1 7i55«3t* as 3 3 4^ 4^-4 £4. 
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<77> [S. 31 



6 *H 




1 1 1 


2a + b 


1 1 -1 


b 


1 -1 -1 


-b 


-1 -1 -1 


-2a - b 


-1 -1 1 


-b 


-1 1 1 


b 



o)o\. Qo) d=19l RLL(d.k) PRML(a,b,a) *l^^r *V-g-*l-fe 4 

3fl€£ 3T ( k +l)T ^ *1Jl % ^<^£ #*I*H 3 

^€ 4^ 4 1 °1 °l-8-^ RLL(d.k) PRML(a,b,a) 

^ ^ <« RLL(l.k) S^sq- PRML(1,2,1) 

A^-g. A>-g-^>^ % + , +4, +2,-2,-43. 47>*14 7]^^ °1 3*. 

1- #<H, 3T4 aV^- sflBi^ 7l»* S-¥ ^ 

PRML ^-g-^-# sfl^l ^71 e} = <>j <^(10) ^ Bis/** 

o§<* # 2)ol£ # <g^6fl <g^^ ^ sa^, 3* Huswife 3^*1 ^ 

(10)51 Hfl^B^(10d)°ll ^€4. 

°a *r 5&4. ^^H 1 ^ ^ RLL(d,k) .SS^IM (d+l)T ^ 

(k+l)T* S^Kr ^fl^i^ 3H 4^3*1-4. 

44 ^-o] £ ^tgofl rcj-a ^-g- ^^^-ofl^^- 

3 liH ^(10d)ofl ±$ ^aj* 4lL> ^2:2 ^ 3 fl^> 
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82 > £^g-£r, ^ofl 4€r ^ ^-g- ^iL*R >D ti*ll^ ^H^l *fl^ H <HHl ^fl^fl 

^ ^o]Ei zfl^l ^Atb 3-2-3., <« M £^51 ^tb PRML 3 

-§-^-« sfl^. ^ tiicfl^i^ ^ ^ ^o]5L *>q-« S.^ 3M 

A. 

< 84 > ^£,5L ^ sfl^^r 5. 4a £ 4dl- ^^tt ^. 

tflS. ^-g-€ 9XA. *<HH ^ ^— ^ ^ ^ HS + ^ 

cfl s)B» BfliH o].g-^ ^^^>7l ^*fl 

<85> H2fl58* ^^Kr^l 3#U(DPD; Differential Phase 

Detection) ^ 3*tt B^<M t 1 ** ^ Sft^. fl#*> °* 

# sol 4^ #3#7H 3#*H 3*fl HHfl^ -*1SL1- 

^ wj-^olji, ^a]#^-^ #^#7H ^r-f ^1Jl*H 
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86> ^€^1 tfltb Befl^ HHfl^ 

<^5)£- ^| 7> o^cf H 6a^ 2T^ ^oli- ^ ^e<4 ^H^S ^1^- 
afli-H tfl^ DPD ^IJL^ HAltV £ 6a^>H 6> 

sfl ^-^^1 51 neflHfe DPD ^IJLsq- ^Is* M-^ 

ufi ^o]4. 5L 6b^ ^^7]- ^Ji^Tfl ^-fsi ^X|# Ai^isq- o] aJJt 
oil Hefl^JsH RF ^1JL« ^^NH ^ 6a^ £ 6b 1- 

<87> ^Mg, £ 6cir °cfiL*h7fl #3€ DPD *J:M ^ <« °1 DPD 

£ 6a^ DPD 41 Jr* v]*m 1- «fi, ^ zfl^l ^tt DPD 4lJ^r ^ 4 

<88> ^-SH, Aj- 7 ] ElliH ^(10dHl tfltV H 

sflsg^l DPD ^#^4 f- HHfl^Hl -fr3t!r 

«<H, 6 H "S-i- *r 5W. °1 ^ s.^ ^HjEt ^ 

°M RLL(d.k) ^ ^ ^ RLL(1,7) ^V^, ^ 

^-fr £ltb ^± ^H"?! 2T^ ^tfl 2)H<?1 8T« 

*), 2T°fl tfl-g-s|fe AlJ:ofl <^fl I 2T * ^^*>JL, 8T^1 tfl^fe ^Isofl ^*fl I 8 T 
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^ s^ilS. t^SM nfl^j -§- 0 l?r ^ ^ 

Sisa7> l:5-«a*>7fl ^*>7i afl^^l as.is.as. *13r jislsH ^ 

^i 3x]H^ 2^cfl jx)H# <>V£-e| Efl^H sfl^l tfltr ^131 ^ ^.eflH 

^ DC 0^1 ^^Hr 3M nV&^W. 

2 > ofl^. s.^, RLL(d.k) £2 HH4M*r CflolBl7> (d+l)T-(k+l)T 

= £ fe i3flo|^s. 71^-^4. RLL(d.k) ^2 IHHH d* ^± =f-^ 

(minimum run length) °]ty3L ^>a, kl- ^tfl maximum run length) 

j±tt. o]g\i& c-flolEi 4liL» <«>S*Hr3| Slo]^ DC ^Jg~fr ^o fl 7l fl*fl, 

o) ^^(minimum run length) d^ a^tfl ^^r^ (maximum run length) 

kSl ^ ^1 ¥ 7^2] S.^ ^^-fr AjEfl^C}. ^, d<i,j^kl- 
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# ^*>^ofl ^ ^^71(25)^1 ^*fl ft 3 tilBSM- ^*VoL, 

^sfl^^ ^^W. ^3^, *fll ^ ^12 dH^sfl^ NRZI te^(30)^. 

93> ^1 C-Ho]E^^a4 ^2 tfH^ 1 ^ d<i,j<k ^ i,H 

tfl«fl ^ (i+DT^I tiV^- (j+l)T^ #4 2fl€^-S. ^s)^ 

§>4. Zl^Jl, ^1 ^ *l)2 tlM^N^ ^ (i+l)4 (j+1)^ 2}i ^ 

^3 2nM7H, n ^ x}<£^)*1\3_ #°.5L*| DC *c 9XA- 

:94 > ^fl^S. i=lo}jL, j=7«a *fl, *fll 3H^*flH^- 2T^1 aV^-^Bi^S. ^ 

E^^4 7fl2 HH^^ ^ zjo]^. 2^- 8^ ^^wfl^ 8^ 2nBfl*} ^o] 

s *vcf. n =i^ m ^w^n^ ^o-| 7 > i6T7> 

*}7l m dlo]Ei3fl^^ 2T7> 821 *vH-£U, A2 AQ$r 8T7> 23 ti> 

js.^ ^^cf. S *V ( n =2^ nfl, sfl€^ ^o-| 7 > 32T7]- S)S.^- *>7l ^*fl *m*H 
sfli^ 2T7> 16S1 ^12 ^olE] 8T7V 43 

<95> CiHE-H^S]- ^12 CflolE^^ ^P^RtHI 

^ 5)H f i^-^s- %o) «> ^-3]^. 4^1 ^>^, RLL(d,k) ^2: «o v 
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AloflAi *U ^l^ 3 ^* (d+l)M <£4 ^€^3- T^^aL, *fl2 HH^^ 
(k+l)T^ «V4 n&SLS, tttt. 3.?]3L, =L #^91 zjol^r (d+l)4 (k+1)^ 
^ ^ufl^5l 2n(n^r 4°J^r)«fl°J 4^*>4. (d+l)4 (k+l)3 * 

afl^s. Ie j. ^ ufl, (d+l)4 i&^a^fe 2nps] c >lJl ) (k+l)4 #43^ 2nq3W 
4. p=I/(d+lHJL, q=I/(k+l)°14. 

<96> ^71 vfl-8-a: 33*^ 4^4 

<97> [S. 4] 











0 


2np31 W : p=I/(d+l) 


^12 tflo|E|aHfi 


1 


2nqS] ^4 : q=I/(k+l) 



<98> S. 4<i 4€r ^Ejos. EliH 3lfl^ ^^f-iL^ ^ 4! 

Jl« ^^Rrdl oio^A-] DC QSL3, ^ ^ *)W, ^ - ^^Wl 

< 99 > tf^. f PRML 3-§-^» 3tt ^€^r £ 5a, £ 5b ^ £ 5c# ^ 

*V sfl^ojiL ^€4. °l-§-*H PRML ^-§-^» ^^JLS*) A 

^-fr W PRML ^-S-Sj-^r ^ 3fl€ £ ^ ^ ^ 3 

s Wt ^*}JL, oil- sflU^ ol-g-sH 3H4 7fl^ ^ 

$14. 
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«J-»H 42^, ^ 3 so}* °$<$ ^ <8«H *fl*S 

^jr ^o] o^^lfe ^ ^ltb^. 

<103> JE^K ^ °] q]o)B\ 7lH wj-^ofl ttj-s^, tfl^H ^SS. 

-g-ol^>7fl ^ ^ SHr EliH ^fll^ ^^JL, °1 ^€<i tfltb ^ 

# ol-g-^H t 5£4. *fl€* DC 

^£-^§- ^ SJlS.^- ^•^^S.^l iU} ^^tt €2£ 7>T*KE^ 

<104> g^, PRML ^-S-^-l- W sfl^^: -§-°l*>^l PRML 
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l] 

2] 

^J* ^ *fl41 ^JM^SWl. 

3] 

all 2%H1 5a°H, ^"71 EfliB sfl^^, 

*ii 3%hi 5a<^, ^-7i 6|iB 

5] 

afl 2%> *fl ^ *cHl ^"7l E|il afl^o^ ^7}±=, 
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ECC ^ H.^"?! s>^r XH £-8- 

[3^*8" 6] 

Xl 2*J-<H1 #71 tfliH 3fl^^, 

slH7> mcfls. tiV^slfe sfl^AS € 7 A^r ^ ±3. XI 4§ 31-8- 
XI. 

7] 

o] 4 ^ s)E t X^fe XM^, £|tfl 5X|B g O] ^Cfl 4€r 

» 5Hr 3X1 H# i^-*Rr Xl2sfli?H 71^^ IS iH^S. wfll^ 3^8: 

^iis. s}b XI ^3 31-8- *<m*1^flXl. 
[^^8- 8] 

XI sife XI 7%H1 5a«H>H, 

#7l 71^^ ECC ^13 JE^ = 3* ^gilS. *V^r zfl-fl 

^-8- ^iL*i #"11*11. 
9] 

Xl 2%\ Xl 3%\ X| 4^, XI 6U- XI 7lH &°H. 
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10] 

a o V 7 ] 3l°l^ 71^- ^2: «o^^r RLL(d.k) ^2: ^ 

[^^8- 11] 

*fl 10%H1 

(k+l)T^ 3Hr ^H* 5L^H nH^fe ^ *fl A <9 

12] 

^1 10%H1 54^1, 

^7) EflAE sfl^o. ^ ^ofl ( d +i)T ^°1«- ^ 3 x]E ) ( k+1)T ^o]# 

*}tt *fl^ 3l-§- ^iL^^SHN. 
13] 

*ll 11^- ££fe *ll 12^1 
*}t= *fl^ 3J±*13MI*II. 
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141 

all 13^1 9X°]*), 
15] 

all 2%\ all 3*. aft 4%\ all afl 7*. *fl 10%\ afl 11* 3^ *H 12* 

^7l Bfl^H sfl€£r 'tis ^ ZLeflH^I DC tfl^ 0^1 nM^fe 
7^ *}Tr aflaj ^-8- ^^I^Wl- 

16] 

all 10*. all 11* Hfe all 12*<*ll 5£°H , 

^-71 EfliH sfl^i^: (d+DT^l #4 3^0.3. *)U HH^i^ 

(k+DT^l l>4^)Ed^.S ^€ all2 tll^E^^ £**Kr ^-S: ^5-° 3- S}if 
afl aS #-g- ^i±*13M*j|. 
17] 

all 16*41 91°]*), 

^>7l alU c|] ©1^341 €4 all2 HH^^ ^ (d+l)^ (k+1)^ ^i^wfl 
51 2n(n^ 7>9j^)tiflol ^ojf ^ ^ fr}^ afl^ ^-g- 
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18] 

^ ^SLS, ^Rr 4*8 ^Ji^^5dl. 
19] 

^ ^ ^Ji^llMN. 
20] 

^1 l*. *ll 2%>, *)1 3%\ 4 4^-, *fi 18* 2^ *ll 19%H1 
21] 

tt sfl^o] ^ ^ *fl^ *<m*i*cMl*fl. 

[^^%V 22] 

*fl 21%H1 9X°]*\, 
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€ EfliH^I <s}^r ^3 #-g- ^Ji^^-nfl^). 

[^* 23] 

*fl 21* *ll 22^-^1 5a°H, 

^"71 ^* sfl^ PRML^I Bl-^i RLL(d,k)^ d<Hl ^ ^ 

*m 3* ^HJilS. ^ *fl>$ ^iLT^pfl^. 
[*J^* 24] 

*« 21*8- S^r *fl 22*^1 

*7l ^tb ^fl 1 ^ PRML(a,b,b,b,a) ^1^4 d=l<?l RLL(d,k) -32= 

« 2T, 3T, ^ 5T (k+l)T ^ ^IJ:* # *>M" 

» sfl€°-iiL 7^ s.^o. S s}±r *fl4! #-g- ^iM^MMl. 

[^* 25] 

*fl 21* afl 22*<*fl 91°]*], 

$■7} fl* sflBi^r PRML(a,b,b,b,a) Al^M d =io] RLL(d,k) 3= 

1- ^«fl a^s. 2T, 3T, 5T» S^Hr 2fl^o] ^ °. s^o S ^ ^-g- ^ 

£>13M*I|. 
[^* 26] 

*ll 25*41 9X°]*], 

*7l ^-§-^-1- fl* sfl^d^ 2T/2T/3T/3T/5T/5T21 til^sfl^ 
*}tt *M ^-g- ^^*pfl^l. 



44-32 



1020030045385 QA- 2003/9/6 
27] 

A 21^- SE^r *fl 22%H1 fl°H, 

^7] PRML(1,2,2,2,1) d=l^l RLL(d.k) 

# ^*fl 3T, 5T (k+l)T £°]* 3fe # ^ *>M-S 

28] 

A o v 7l ^-§-Sj-» sfl^i^r PRMLC1, 2,2,2,1) d=l<£] RLL(d.k) 

* ^«fl 3T/3T/5T/5T2] ^4 ^flU^ ^3-2-3. *Rr zfl-fl ^-g- 

[3^8" 29] 

*&7] ^ sfl PRML(a,b,b,a) d=l<?l RLL(d.k) 2Hf 

2T, 4T kT sfl^l-^ S^S. 3J-g- ^io S ^ 

30] 

^■71 ^-g-sl-l- sfl€£- PRML(a,b,b,a) ^1^4 d=l<d RLL(d.k) 

2T,2T,4T,4T^ #4 sfl^o] ^J^- JRJ<L5. 3] iL*i #*fl *1) . 
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31] 

^■7} ^-g-sHt 3fl€£: PRML(a,b,a) d=l*l RLL(d.k) 3£L» 

£|*fl 3T o]^- (k+l)T 3fl ^l^-^^l 33-8: ^ 7fl 

32] 

%7] 3-§-s|-» $\*Y sfl^l^r PRML(a,b,a) d=l*l RLL(d.k) 

S\n 3T ^ sfl€^-S ol^^l ^SLS, ^ ^i^^-^^l 

33] 

*fl 23%ofl SZ^^i, 

A oM ^-§-51-1- W A oM PRM ^fl^32f RLL(d.k) 2£f £|sfl 

2T (k+l)T ^ojs. ^ a] j: s. ^ ^j-q-o^ sflig 

34] 

^7} s1 = <a ^ e|H.aBS- ^ # *H5L % o^tLcg^di c-floi 
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#7l Jfl^-fc °l-§-*H ^fl A S°11 — ^ ^-5-^* 

#7l EfliS M 3Mb1* *}|^Rr #31;!- i^Rr 3* 

35] 

34%H1 5a°H, #71 #7HH, 
#7l EfliSt W 2fl€^l « B2fl^# ^r^Kr #31; 
#7l tfliS sflEloll cfl*V a}Jl s.^ nsflHl- °l-§-*H ^S5L# ^§*Kr 
#741;!: JE^^Rr 3* ^HJ-°-S- « 0 >^. 

36] 

35^H1 $X°]*\, #71 EfliB sfl^, 

slH«- 3L$-«H ^5}^ 55* ^ w o v ^. 

37] 

*fl 35%H1 #71 lMl^B sflH^r, 

2)^ sqe, ^ °1 ^ 2]B<2}- 2]cfl 31) B 2} ^°1# si 

38] 

*ll 36%> 3Lb 37*^1 $1°]*], #7l ^71^, 

ECC 1-^-, ^B-l £^ Hefl<yo] ^ « 0 >»| . 

44-35 



1020030045385 *3 °^> : 2003/9/6 

[^%- 39] 

40] 

35%H1 ^7} 31^B afl^, 

# 5}-^ i^>^ ^23fl^ol 7]^-^ tS. HtflS. #^-SH wfl<l€ 

[3^* 41] 

34%- vflxl *fl 37%- ^ ^ & *M 5a°H, 
^-71 EfliH sfleH tflsfl ee)]?J-| ^*3*Kr #tHH ^#^(DPD) 
«o^^-S EHfl^l: ^r*g*Kr 3* ^8-2-3. ^ ti o V ^. 

[^%- 42] 
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43] 

(k+l)T^ tt^Sr 7 A^: ^"^S S>*r y o V ^. 

44] 

4>7l Efl^H sfl€^r vflofl ( d+ i)T ^ 3Z1H, (k+l)T ^<>1» 

^ °.5L ^ y o v ^. 
45] 

43*J iE^r *ll 33%H1 5li<H^i , 
46] 

34%>, 35%\ *ll 36*^, ^ 37^, *H 39*J-, *)1 40%>, *fl 43*J- S^r *fl 

44^1 

^v 7 ] Efl^B ^Is: ^ neflH^ DC ^ 0°1 

^1- s.^ ^ « 0 >^. 

[$^& 47] 

34%> tfl^l *fl 37^ ^ t!: 1M SU 0 ^, 
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#7l Efl^B (d+l)TSl tiV^sfl^JlS ^€ *fll t-flolE^sflBiuzl- 

(k+l)T^ ^^^0.5. A]2 i^>fe ^ *Kr 

[^^J- 48] 

47%>°H 54°^, 

A oM *fll 3H£i 3fl€4 *fl2 cflolE^^ z]-z]- (d+1)^ (k+1)^ sl^afl^ 
9\ 2n(n£r 7><g^)tifl^ mo]Wr 5>^r 3* ^ 
49] 

*fl 34%H1 54 °H, 

#7l = <3*j ^ ^ = <3<*J ^ *H5i *V <$<*\6\] prml ^-§-21-1- 3 
50] 

*1] 49%H] 54^*1, 

[^^J- 51] 

^ 49%> 3=.tt *ll 50%H1 54<>M, 

4\$± sfl^^ PRIM e^-tji RLL(d.k)^ d°fl 4^ W 
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52] 

*fl 34^1 9X°]*\, 
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